
Temp   =  T ( 'R717' , P = P , x = 1 )  – 0.001
   

Patm   =  83.5
   

P   =  260  + 83.5
   

H   =  0.009
   

W   =  0.035
   

L   =  3.5
   

d   =  0.012
   

RelRough   =  0.005   [-]
   

Aplate   =  1.27  · 3.5
   

2  · Lc,s   =  0.0015
   

ks,E   =  k ( 'Stainless AISI304' , Tr,E.har )
   

cs   =  c ( 'Stainless AISI304' , Tr,E.har )  · 1000
   

c ice   =  c ( 'Ice' , 0 )
   

ρf   =  ρ ( 'R717' , T =Tr,E.har , x = 0 )
   

ρs   =  rho ( 'Stainless AISI304' , Tr,E.har )
   

kwater   =  k ( 'Water' , T =TIm.har , P = Patm )
   

k ice   =  k ( 'Ice' , Tav e,I,sc)
   

cw   =  Cp ( 'Water' , T =0 , P = Patm )  · 1000
   

ρw   =  ρ ( 'Water' , T =0 , P = Patm )
   

P r,E.har   =  510  + 83.5
   

Tr,E.har   =  T ( 'R717' , P = P r,E.har , x = 1 )
   

Pev ap   =  260  + 83.5
   

Tr,E,build   =  T ( 'R717' , P = Pev ap , x = 0 )
   

ρice   =  rho ( 'Ice' , 0 )
   

µ l   =  Visc ( 'R717' , T =Tr,E.har , x = 0 )
   

Bi   =  h r.har  · 2  · 
L c,s

ks,E
   

αs   =  
ks,E

ρs  · cs
   

Fos   =  αs  · 
t im

( 2  · Lc,s ) 2

   
σs  · tan ( σs )   =  Bi

   

C   =  4  · 
sin ( σs )

2  · σs  + sin ( 2  · σs )
   

THETA2   =  C  · exp ( – σs
2  · Fos )

   
Tw  – Tr,E.har

Tr,E,build  – Tr,E.har
  =  THETA2  · cos ( σs  · x )

   
Tw.i   =  Θ inner  · ( Tr,E,build  – Tr,E.har )  + Tr,E.har

   
Θ inner   =  planewallT,ND ( xinner , Bi , Fo s )

   
Tw.o   =  Θ  · ( Tr,E,build  – Tr,E.har )  + Tr,E.har

   
x   =  0

   
xinner   =  1

   
xbar3   =  1

   
Θ   =  planewallT,ND ( x , Bi , Fo s )

   
tim   =  timeharv esting.wall

   
channels   =  30

   
Qs   =  24713

   
Vpd   =  0.8232

   
ρi   =  ρ ( 'Ice' , T =– 2 , P = Patm )

   



m condensed   =  106.6
   

m transf er   =  161.3
   

h rf transf er   =  h ( 'R717' , x = 0 , T =Tr,E,build  + zz )
   

zz   =  
4.5  + 5  + 4

3  · 2
   

m r,E.har   =  

Qs  + 0.05  · Vpd  · ρl  · u ( 'R717' , P = P r,E.har , x = 0 )  – 0.3  · Vpd  · ρl,IB · u ( 'R717' , P = Pev ap , x = 0 )  + 0.95  · Vpd  · ρv  · u ( 'R717' , P = Pr,E.har , x = 1 )  – 0.7  · Vpd  · ρv ,IB · u ( 'R717' , P = Pev ap , x = 1 )  + ρi  · 35  · Aplate  · 2  · yim  · h sf  – c ice  · 
Tr,E,build

2
 + m condensed  · h ( 'R717' , P = P r,E.har , x = 0 )  + m transf er  · hrf transf er

h ( 'R717' , P = P r,E.har , x = 1 )
   

th   =  90
   

hsf   =  335
   

m r,E.har,per,channel   =  
m r,E.har

t im  · 35  · 30  · 2
   

h f g,h   =  h ( 'R717' , P = P r,E.har , x = 1 )  – h ( 'R717' , P = P r,E.har , x = 0 )
   

yim,f inal   =  0.001105
   

g   =  9.81
   

Fluid$   =  'R717'
   

Wi   =  π  · d
   

Tsat   =  T ( 'R717' , P = P r,E.har , x = 1 )  + 0.001
   

m t   =  m r,E.har,per,channel
   

Call  CondHorizontalTube,av g ( Fluid$ , m t , Tsat , Tw,av e , d , 1 , 0  : h tp,EES,hor )
   

x   =  0.5
   

Call  CondHorizontalTube ( Fluid$ , m t , x , Tsat , Tw,av e , d  : h tp,EES,hor , F$ )
   

µ rl   =  Visc ( 'R717' , T =Tr,E.har , x = 0 )
   

µ rv   =  Visc ( 'R717' , T =Tr,E.har , x = 1 )
   

ρl   =  ρ ( 'R717' , P = P r,E.har , x = 0 )
   

ρl,IB  =  ρ ( 'R717' , P = Pev ap , x = 0 )
   

ρv   =  ρ ( 'R717' , P = P r,E.har , x = 1 )
   

ρv ,IB  =  ρ ( 'R717' , P = Pev ap , x = 1 )
   

cpl   =  Cp ( 'R717' , x = 0 , P = P r,E.har )
   

k l   =  k ( 'R717' , x = 0 , P = P r,E.har )
   

Pr   =  cpl  · 
µ rl

k l
 · 1000

   

Xtt   =  
ρv

ρl

0.5

 · 
µ rl

µ rv

0.1

   

h tp,D,C,1  =  0.023  · Re 0.8  · Pr 0.4  · 1  + 
2.22

Xtt
0.89

   

Vel   =  
m r,E.har,per,channel

ρl  · π  · 
d 2

4
   

Re   =  ρl  · Vel  · 
d

µ rl
   

grav   =  9.81
   

k   =  k ( 'R717' , x = 0 , P = P r,E.har )
   

h tp,ν   =  0.943  · h f g,h · 1000  · grav  · ( ρl  – ρv )  · 
k 3

L  · ( Tr,E.har  – Tw,av e )  · 
µ rl

ρl

( 1  / 4 )

   



h tp,J,K,hor  =  0.728  · 1  + 
ρv

ρl

( 2  / 3 ) – 1 ( 3  / 4 )

 · ρl  · ( ρl  – ρv )  · hf g,h · 1000  · grav  · 
k 3

d  · µ rl  · ( Tsat  – Tw,av e )

( 1  / 4 )

   

h tp,D,C,hor  =  h tp,D,C,1 · 
k l

d
   

m condense   =  h tp,ν  · ( Tr,E.har  – Tw.o )  · π  · d  · 
L

h f g,h · 1000
   

λ   =  3  · 
µ rl

ρl
 · 

m condense

π  · d  · ρl  · grav

( 1  / 3 )

   

h3   =  
k

λ
   

TIm.harlay er,i   =  0
   

Tav e,I,sc  =  
Tr,E,build

2
   

TI.o   =  0
   

yim,av e   =  yim
   

tim   =  90
   

Tw,av e   =  
Tw.i  + Tw.o

2
   

ρw  · yimu  · cw  · TIm.har`   =  ks,E  · ( Tw,av e  – TIm.har )  – k ice  · ( TIm.har  – Tav e,I,sc)
   

TIm.har   =  TIm.har,i  + ∫
90

0

( T Im.har` )  d t

   
yimu   =  0.001105

   
TIm.har,i   =  0

   

ρice  · hsf  · 1000  · yim`   =  
Tr,E.har  – Tav e.waterheat

1

h r.har
 + 2  · 

Lc,s

ks,E
 + 

yim

kwater

 – 
T Im.har  – Tav e,I,sc

2  · L ice  – yim

k ice
   

2  · L ice   =  0.00631  – yim
   

Tav e.waterheat   =  T Im.har
   

yim   =  yim,i  + ∫
90

0

( yim` )  d t

   

yim,i   =  1.0 x 10 –9

   

h l,shah   =  0.023  · Re 0.8  · Pr 0.4  · 
k

d
   

Co   =  
1

x
 – 1

0.8

 · 
ρv

ρl

0.5

   

h1,shah   =  h l,shah  · ( 1  – x ) 0.8

   

σshah   =  
1.8

Co 0.8

   
h tp,Sh   =  σshah  · h1,shah

   

Z   =  
1

x
 – 1

0.8

 · Pr 0.4

   

σshah2   =  1  + 
3.8

Z 0.95

   

h tp,Sh2   =  h l,shah  · ( 1  – x ) 0.8  + 3.8  · x 0.76  · 
( 1  – x ) 0.04

Pr 0.38

   

h tp,Sh,av e   =  h l,shah  · 0.55  + 
2.09

Pr 0.38

   
h r.har   =  h tp,ν

   



qdash   =  
Tr,E.har  – Tav e.waterheat

1

h tp,Sh
 + 2  · 

L c,s

ks,E
 + 

yim

kwater
   

hnew2   =  0.925  · k l
3  · ρf

2  · g  · π  · 
0.009

Visc ( 'R717' , T =Tr,E.har , x = 0 )  · m r,E.har,per,channel

( 1  / 3 )

   
 
 


